ÁC 4 H 6 O 4 , consists of two cyclohexylammonium cations, one succcinate dianion and one neutral succinic acid molecule. Succinate dianions and succinic acid molecules are self-assembled head-to-tail through O-HÁ Á ÁO hydrogen bonds and adopt a syn-syn configuration, leading to a strand-like arrangement along [101]. The cyclohexylammonium cations have a chair conformation and act as multidentate hydrogen-bond donors linking adjacent strands through intermolecular N-HÁ Á ÁO interactions to both the succinate and the succinic acid components. This results in two-dimensional supramolecular layered structures lying parallel to (010).
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Chemical context
In the field of crystal engineering, dicarboxylic acids constitute very suitable building blocks which can act as polydirectional synthons and thus present numerous possibilities for molecular assembly through the formation of hydrogen-bonded networks (Ivasenko & Perepichka, 2011) . Furthermore, the additional involvement of amines, via the formation of ammonium cations, significantly increases the potential for linkage and the topological diversity (Yuge et al., 2008; Lemmerer, 2011) . Some papers dealing with spectroscopic studies on quaternary ammonium hydrogenoxalates have been reported from our laboratory (Gueye & Diop, 1995) . In the scope of our current studies on the interactions between quaternary ammonium salts of carboxylic acids and halogenidotin(IV) complexes (Gueye et al., 2014) , the reaction involving cyclohexylamine and succinic acid was initiated and led to the isolation of the title organic salt adduct
ÁC 4 H 6 O 4 , (I), the structure of which is reported herein.
Structural comments
The asymmetric unit of (I) contains two cyclohexylammonium cations, one succinate dianion and one molecule of succinic acid (Fig. 1) . By comparison with previous examples ISSN 2056-9890 (Bü yü kgü ngö r & Odabasoǧ lu, 2002; Bruno et al., 2004; Du et al., 2009; Zhang et al., 2011; Froschauer & Weil, 2012) , it is interesting to note that the carbon-oxygen bond distances recorded for the succinic acid [C1-O1 = 1.2974 (17), C1-O2 = 1.2356 (17), C4-O3 = 1.2367 (17), C4-O4 = 1.2961 (16)] and the succinate dianion [C5-O5 = 1.2955 (17), C5-O6 = 1.2356 (18), C8-O7 = 1.2348 (18) and C8-O8 = 1.2894 (17)] are very similar. In general, a more pronounced difference in length is expected between the C O bond and the C-OH bond of succinic acid (in the range of 0.1 Å ), while for the succinate dianion the deviation between the C-O bonds is narrowed (in the range of 0.01 Å ). Thus, to confirm more accurately the nature of the components of (I), namely the presence of distinct succinic acid and succinate species, electron-density mapping has been performed (Fig. 2) . It follows that the location of the acidic protons is clearly established, confirming unambiguously the composition of (I). Moreover, the relative equalizing of the carbon-oxygen bonds can be explained by the contribution of concomitant N-HÁ Á ÁO interactions involving all oxygen atoms of succinic acid and the succinate dianion with surrounding cyclohexylammonium cations. The average C-C-C-O torsion angle, calculated on 616 succinic acids, is equal to 171 (12) with a deviation of the mean equal to 0.4 , whereas the average torsion angle calculated on 964 succinate acids is equal to 167 (12) with a deviation of the mean also equal to 0.4
. These results match the torsion angles found in (I) for succinic acid: 154.09 (16) 
Supramolecular features
From a supramolecular point of view, the four components of (I) are involved in the self-assembly. The succinate dianion and succinic acid are linked head-to-tail through short O-HÁ Á ÁO hydrogen bonds [2.4636 (13) A view of the two cyclohexaminum cations, the succinate dianion and the succinic acid adduct species in the asymmetric unit of (I), showing the atom labeling. Displacement ellipsoids are drawn at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ). actions linking the succinate-succinic acid strands, giving twodimensional supramolecular layers lying parallel to (010) (Fig. 3) .
Synthesis and crystallization
The title compound was obtained by reacting cyclohexylamine (5.76 mL) with succinic acid (5.0 g) in a molar ratio of 2:1, in 50 mL of water, at 298 K. The resulting clear solution was allowed to evaporate at 298 K leading after a few days to colourless block-like crystals suitable for an X-ray crystal structure determination.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms, on carbon, oxygen and nitrogen atoms were placed at calculated positions using a riding model with C-H = 1.00 (methine) or 0.99 Å (methylene) and with U iso (H) = 1.2U eq (C), or O-H = 0.84 Å (hydroxyl), N-H = 0.91 Å (amine) with U iso (H) = 1.5U eq (O or N). (Sheldrick, 2015) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 ).
Bis(cyclohexylammonium) succinate succinic acid
Crystal data 
Special details
Experimental. SADABS (Bruker, 2014) was used for absorption correction. wR2(int) was 0.0455 before and 0.0417 after correction. The ratio of minimum to maximum transmission is 0.9524. The λ/2 correction factor is 0.0015. 
